Introduction
Most continuous flow analysis systems require the injection of a well-defined sample zone into the moving earner stream. In contrast with the flow injection (FI) analysis technique (either usual FI [1, 2] or r-FI [3] ), where the sample (or the reagent is injected to a continuous liquid carrier flow, the monosegmented continuous flow analysis (MCFA) system [4] was designed so that the sample is inserted into a carrier stream between air bubbles. Air-segmentation reduces the longitudinal dispersion of the sample along the flow path, reducing sample interaction with the carrier and permitting a longer sample residence time. As a consequence, this flow procedure is able to accommodate analytical methods involving relatively slow reactions without significant loss of sensitivity.
The approaches proposed for sample introduction into flow injection systems can be classified as volume-based or as time-based injection devices.
In the former case, the solution to be injected into the carrier stream is, at least for an instant, contained within an hermetically closed container, such as a valve bore or an external loop. The first prototype was a syringe with an hypodermic needle [5] , later replaced by a syringe in combination with a flap valve [6] . More recently, sliding valve commutator [7] and microprocessed devices based on three-way or six-way valves [8, 9] the resistors described in figure (a).
500 ml with water [10] . Prior to its reaction with Cr(VI), this solution is mixed on-line with 0"8 mol 1-1 H2SO4.
The procedures followed for both MCFA and FI determinations are those described in the literature [4, 10] .
The flow titrations [1, 11] As the injection is time-based, the major problems are expected to be related to the propelling system, because changes in the flow rates during the injection period may cause variations in the signals. However, no problems of this type were observed using good quality peristaltic pumps, such as that used here.
The injection device was also tested under other flow system situations, such as the MCFA and FI determinations of Ca(II) by flame emission photometry and the spectrophotometric determination of Cr(VI) with diphenylcarbazide [4, 10] , as well as the flow injection titration of HC1 solutions with standard NaOH [1, 11] .
The results are summarized in table 2.
Other flow applications for this time-based injection system such as FI double or triple zone injection [12] and MCFA single bubble injection [13] can be derived and are shown in figure 2. These can be implemented by changing only the reagents (or air) and the cartier input lines of each valve. FI operation using two valves can be implemented by disabling V2. 
